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PG&E’S RULE 21 EXPORTING GENERATOR INTERCONNECTION REQUEST

8. If the Applicant also requires new Distribution Service, the Distribution Provider will
coordinate these efforts with this application. The Applicant must also complete a PG&E
Application for Service. Additional fees may be required if a service or line extension is
required (in accordance with PG&E Electric Rules 15 and 16). Please contact PG&E’s
Building and Renovation Services Center (BRSC): 1-800-743-7782 to initiate the
application for the new Distribution Service. Additional information will be required in
conjunction with an application for new Distribution Service.

9. Applicant should be aware that if Applicant has not yet received Rule
21 Screen Q results from PG&E by March 15 following submittal of this
IR, Applicant will need to submit an Interconnection Request under
PG&E’s FERC Wholesale Distribution Tariff (WDT) by the close of the
CAISO cluster application window (refer to
http://www.caiso.com/docs/2002/06/11/2002061110300427214.html for the
exact date) in order to participate in the Transmission Cluster Study
for the year. An application under WDT will not impact the results of
this Rule 21 study.

10. This Interconnection Request is submitted by:

Legal name of Applicant:

By (signature):

Name (type or print):

Title:

Date:
Page 4 of 13 Form 79-0000
Automated Document, Preliminary Statement A Advice 0000-E

Pending, April 2012
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GENERATING FACILITY INTERCONNECTIONS

(Continued)
J. Certification And Testing Criteria (Continued)

3. Type Testing (Continued)

Table J.3. Synchronization Parameter Limits [1]

Aggregate Rating Frequency Voltage Difference Phase Angle
of Generator Units Difference (AV, %) Difference
(kVA) (Af, Hz) (AD,°)
0-500 0.3 10 20
> 500-1,500 0.2 5 15
> 1,500-10,000 0.1 3 10

[1] - IEEE 1547-5.1.1B

g. Paralleling Device Withstand Test

The di-electric voltage withstand test specified in Section J.1 shall be performed
on the paralleling device to ensure compliance with those requirements
specified in Section D.1.c (IEEE 1547-5.1.3.3).

4. Production Testing

As a minimum, each interconnection system shall be subjected to the Utility Voltage
and Frequency Variation Test procedure described in UL1741 under Manufacturing and
Production Tests, Section 68 and the Synchronization test specified in Section J.3.f
Interconnection systems with adjustable set points shall be tested at a single set of set
points as specified by the manufacturer. This test may be performed in the factory or as
part of a Commissioning Test (Section J.5.).

5. Commissioning Testing

a. Commissioning Testing, where required, will be performed on-site to verify
protective settings and functionality. Upon initial Parallel Operation of a
Generating Facility, or any time interface hardware or software is changed that
may affect the functions listed below, a Commissioning Test must be performed.
An individual qualified in testing protective equipment (professional engineer,
factory—certified technician, or licensed electrician with experience in testing
protective equipment) must perform Commissioning Testing in accordance with
the manufacturer's recommended test procedure to verify the settings and
requirements per this Rule.

SCE may require written Commissioning test procedure be submitted to SCE at
least 10 working days prior to the performance of the Commissioning Test.
SCE has the right to withness Commissioning Test, SCE may also require written
certification by the installer describing which tests were performed and their
results. Protective Functions to be tested during commissioning, particularly
with respect to non-Certified equipment, may consist of the following:
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GENERATING FACILITY INTERCONNECTIONS

(Continued)

J. Certification And Testing Criteria (Continued)

5. Commissioning Testing (Continued)
(1) Over and under voltage
(2) Over and under frequency
(3) Anti-Islanding function (if applicable)
(4) Non-Exporting function (if applicable)
(5) Inability to energize dead line
(6) Time delay on restart after utility source is stable
(7) Utility system fault detection (if used)
(8) Synchronizing controls (if applicable)
(9) Other Interconnection Protective Functions that may be required as part
of the Interconnection Agreement
Commissioning Test shall include visual inspections of the interconnection equipment
and protective settings to confirm compliance with the interconnection requirements.
b. Other checks and tests that may need to be performed include:

(1) Verifying final Protective Function settings

(2) Trip test (J.5.f)

(3) In-service tests (J.5.9)
C. Certified Equipment

Generating Facilities qualifying for Simplified Interconnection incorporate

Certified Equipment that have, at a minimum, passed the Type Tests and

Production Tests described in this Rule and are judged to have little or no

potential impact on SCE’s Distribution System. For such Generating Facilities,

it is necessary to perform only the following tests:

(1) Protective Function settings that have been changed after Production
Testing will require field verification. Tests shall be performed using
injected secondary frequencies, voltages and currents, applied
waveforms, at a test connection using a Generator to simulate
abnormal utility voltage or frequency, or varying the set points to show
that the device trips at the measured (actual) utility voltage or
frequency.

(2) The Non-Islanding function shall be checked by operating a load break
disconnect switch to verify the Interconnection equipment ceases to
energize SCE’s Distribution System and does not re-energize it for the
required time delay after the switch is closed.

(3) The Non-Exporting function shall be checked using secondary injection
techniques. This function may also be tested by adjusting the
Generating Facility output and local loads to verify that the applicable
Non-Exporting criteria (i.e., reverse power or underpower) are met.

The Supplemental Review or an Interconnection Study may impose additional

components or additional testing.
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GENERATING FACILITY INTERCONNECTIONS
(Continued)

J. Certification And Testing Criteria (Continued)

5. Commissioning Testing (Continued)

d. Non-Certified Equipment

Non-certified Equipment shall be subjected to the appropriate tests described in
Type Testing (Section J.3.) as well as those described in Certified Equipment
Commissioning Tests (Section J.5.c.). With SCE’s approval, these tests may be
performed in the factory, in the field as part of commissioning, or a combination
of both. SCE, at its discretion, may also approve a reduced set of tests for a
particular Generating Facility or, for example, if it determines it has sufficient
experience with the equipment.

e. Verification of Settings

At the completion of Commission testing, the Producer shall confirm all devices
are set to SCE-approved settings. Verification shall be documented in the
Commissioning Test Certification.

f. Trip Tests

Interconnection Protective Functions and devices (e.g. reverse power relays)
that have not previously been tested as part of the Interconnection Facilities
with their associated interrupting devices (e.g. contactor or circuit breaker) shall
be trip tested during commissioning. The trip test shall be adequate to prove
that the associated interrupting devices open when the protective devices
operate. Interlocking circuits between Protective Function devices or between
interrupting devices shall be similarly tested unless they are part of a system
that has been tested and approved during manufacturing.
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GENERATING FACILITY INTERCONNECTIONS
(Continued)

J. Certification And Testing Criteria (Continued)

5. Commissioning Testing (Continued)

g. In-service Tests

Interconnection Protective Functions and devices that have not previously been
tested as part of the Interconnection Facilities with their associated instrument
transformers or that are wired in the field shall be given an in-service test during
commissioning. This test will verify proper wiring, polarity, CT/PT ratios, and
proper operation of the measuring circuits. The in-service test shall be made
with the power system energized and carrying a known level of current. A
measurement shall be made of the magnitude and phase angle of each
Alternating Current (AC) voltage and current connected to the protective device
and the results compared to expected values. For protective devices with built-
in Metering Functions that report current and voltage magnitudes and phase
angles, or magnitudes of current, voltage, and real and reactive power, the
metered values may be used for in-service testing. Otherwise, portable
ammeters, voltmeters, and phase-angle meters shall be used.

6. Periodic Testing

Periodic Testing of Interconnection-related Protective Functions shall be performed as
specified by the manufacturer, or at least every four years. All Periodic Tests
prescribed by the manufacturer shall be performed. The Producer shall maintain
Periodic Test reports or a log for inspection by SCE. Periodic Testing conforming to
SCE test intervals for the particular Line Section may be specified by SCE under special
circumstances, such as high fire hazard areas. Batteries used to activate any
Protective Function shall be checked and logged once per month for proper voltage.
Onrcf:e evgry four years, the battery must be either replaced or a discharge test
performed.

7. Type Testing Procedures Not Defined in Other Standards

This Section describes the additional Type Tests necessary to qualify a device as
Certified under this Rule. These Type Tests are not contained in Underwriters
Laboratories UL 1741 Standard Inverters, Converters and Controllers for Use in
Independent Power Systems, or other referenced standards.

a. Non-Exporting Test Procedures

The Non-Exporting test is intended to verify the operation of relays, controllers
and inverters designed to limit the export of power and certify the equipment as
meeting the requirements of Screen 2, Options 1 and 2, of the review process.
Tests are provided for discrete relay packages and for controllers and inverters
with the intended Functions integrated.

(1) Discrete Reverse Power Relay Test

This version of the Non-Exporting test procedure is intended for
discrete reverse power and underpower relay packages provided to
meet the requirements of Options 1 and 2 of Screen 2. It should be
understood that in the reverse power application, the relay will provide
a trip output with power flowing in the export (toward SCE’s Distribution
System) direction.
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(Continued)
J. Certification And Testing Criteria (Continued)

7. Type Testing Procedures (Continued)
a. Non-Exporting Test Procedures (Continued)
(1) Discrete Reverse Power Relay Test (Continued)

Step 1. Power Flow Test at Minimum, Midpoint and Maximum Pickup
Level Settings

Determine the corresponding secondary pickup current for the
desired export power flow of 0.5 secondary watts (the minimum
pickup setting, assumes 5 amp and 120V CT/PT secondary).
Apply nominal voltage with minimum current setting at zero (0)
degrees phase angle in the trip direction. Increase the current
to pickup level. Observe the relay’s (LCD or computer display)
indication of power values. Note the indicated power level at
which the relay trips. The power indication should be within 2%
of the expected power. For relays with adjustable settings,
repeat this test at the midpoint, and maximum settings.
Repeat at phase angles of 90, 180 and 270 degrees and verify
that the relay does not operate (measured watts will be zero or
negative).

Step 2: Leading Power Factor Test

Apply rated voltage with a minimum pickup current setting
(calculated value for system application) and apply a leading
power factor load current in the non-trip direction (current
lagging voltage by 135 degrees). Increase the current to relay
rated current and verify that the relay does not operate. For
relays with adjustable settings, this test should be repeated at
the minimum, midpoint, and maximum settings.

Step 3: Minimum Power Factor Test

At nominal voltage and with the minimum pickup (or ranges)
determined in Step 1, adjust the current phase angle to 84 or
276 degrees. Increase the current level to pickup (about 10
times higher than at 0 degrees) and verify that the relay
operates. Repeat for phase angles of 90, 180 and 270 degrees
and verify that the relay does not operate.
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GENERATING FACILITY INTERCONNECTIONS

(Continued)
J. Certification And Testing Criteria (Continued)

7. Type Testing Procedures (Continued)
a. Non-Exporting Test Procedures (Continued)
(1) Discrete Reverse Power Relay Test (Continued)

Step 4: Negative Sequence Voltage Test

Using the pickup settings determined in Step 1, apply rated
relay voltage and current at 180 degrees from tripping direction,
to simulate normal load conditions (for three-phase relays, use
I, at 180, I, at 60 and I, at 300 degrees). Remove phase-1
voltage and observe that the relay does not operate. Repeat
for phases-2 and 3.

Step 5: Load Current Test

Using the pickup settings determined in Step 1, apply rated
voltage and current at 180 degrees from the tripping direction,
to simulate normal load conditions (use I, at 180, I, at 300 and
I at 60 degrees). Observe that the relay does not operate.

Step 6: Unbalanced Fault Test

Using the pickup settings determined in Step 1, apply rated
voltage and 2 times rated current, to simulate an unbalanced
fault in the non-trip direction (use V, at 0 degrees, V,, and V. at
180 degrees, I, at 180 degrees, |, at 0 degrees, and I; at 180
degrees). Observe that the relay, especially single phase,
does operate properly.

Step 7: Time Delay Settings Test

Apply Step 1 settings and set time delay to minimum setting.
Adjust the current source to the appropriate level to determine
operating time, and compare against calculated values. Verify
that the timer stops when the relay trips. Repeat at midpoint
and maximum delay settings.
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GENERATING FACILITY INTERCONNECTIONS
(Continued)
J. Certification And Testing Criteria (Continued)
7. Type Testing Procedures (Continued)
a. Non-Exporting Test Procedures (Continued)
(1) Discrete Reverse Power Relay Test (Continued)

Step 8: Dielectric Test

Perform the test described in IEC 414 using 2 kV RMS for 1
minute.

Step 9: Surge Withstand Test

Perform the surge withstand test described in I|EEE
C37.90.1.1989 or the surge withstand capability test described
in J.3.e.

(2) Discrete Underpower Relay Test

This version of the Non-Exporting test procedure is intended for
discrete underpower relay packages and meets the requirements of
Option 2 of Screen 2. A trip output will be provided when import power
(toward the Producer’s load) drops below the specified level.

Note: For an underpower relay, pickup is defined as the highest power
level at which the relay indicates that the power is less than the set
level.

Step 1. Power Flow Test at Minimum, Midpoint and Maximum Pickup
Level Settings

Determine the corresponding secondary pickup current for the
desired power flow pickup level of 5% of peak load minimum
pickup setting. Apply rated voltage and current at 0 (zero)
degrees phase angle in the direction of normal load current.

Decrease the current to pickup level. Observe the relay’s (LCD
or computer display) indication of power values. Note the
indicated power level at which the relay trips. The power
indication should be within 2% of the expected power. For
relays with adjustable settings, repeat the test at the midpoint,
and maximum settings. Repeat at phase angles of 90, 180 and
270 degrees and verify that the relay operates (measured watts
will be zero or negative).
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GENERATING FACILITY INTERCONNECTIONS

(Continued)
J. Certification And Testing Criteria (Continued)

7. Type Testing Procedures (Continued)
a. Non-Exporting Test Procedures (Continued)
(2) Discrete Under Power Relay Test (Continued)
Step 2: Leading Power Factor Test

Using the pickup current setting determined in Step 1, apply
rated voltage and rated leading power factor load current in the
normal load direction (current leading voltage by 45 degrees).
Decrease the current to 145% of the pickup level determined in
Step 1 and verify that the relay does not operate. For relays
with adjustable settings, repeat the test at the minimum,
midpoint, and maximum settings.

Step 3: Minimum Power Factor Test

At nominal voltage and with the minimum pickup (or ranges)
determined in Step 1, adjust the current phase angle to 84 or
276 degrees. Decrease the current level to pickup (about 10%
of the value at 0 degrees) and verify that the relay operates.
Repeat for phase angles 90, 180 and 270 degrees and verify
that the relay operates for any current less than rated current.

Step 4: Negative Sequence Voltage Test

Using the pickup settings determined in Step 1, apply rated
relay voltage and 25% of rated current in the normal load
direction, to simulate light load conditions. Remove phase 1
voltage and observe that the relay does not operate. Repeat
for Phases-2 and 3.

Step 5: Unbalanced Fault Test

Using the pickup settings determined in Step 1, apply rated
voltage and two times rated current, to simulate an unbalanced
fault in the normal load direction (use V, at 0 degrees, V,, and
V. at 180 degrees, |, at 0 degrees, |, at 180 degrees, and I, at 0
degrees). Observe that the relay (especially single-phase
types) operates properly.

(Continued)
(To be inserted by utility) Issued by (To be inserted by Cal. PUC)
Advice 2575-E Akbar Jazayeri Date Filed  Apr 20, 2011
Decision Vice President Effective Oct 5, 2011

51C11 Resolution



SBF
Typewritten Text
R.11-09-011  ALJ/RMD/sbf


R.11-09-011 ALJ/RMD/sbf

SOUTHERN CALIFORNIA

EDISON
Southern California Edison Revised Cal. PUC Sheet No. 48274-E
Rosemead, California (U 338-E) Cancelling Revised Cal. PUC Sheet No. 48200-E

Rule 21 Sheet 52 (T)
GENERATING FACILITY INTERCONNECTIONS
(Continued)

J. Certification And Testing Criteria (Continued)

7. Type Testing Procedures (Continued)

a. Non-Exporting Test Procedures (Continued)

(2) Discrete Under Power Relay Test (Continued)
Step 6: Time Delay Settings Test

Apply Step 1 settings and set time delay to minimum setting.
Adjust the current source to the appropriate level to determine
operating time, and compare against calculated values. Verify
that the timer stops when the relay trips. Repeat at midpoint
and maximum delay settings.

Step 7: Dielectric Test

Perform the test described in IEC 414 using 2 kV RMS for 1
minute.

Step 8: Surge Withstand Test

Perform the surge withstand test described in IEEE
C37.90.1.1989 or the surge withstand test described in
Section J.3.e.

(3) Tests for Inverters and Controllers with Integrated Functions

Inverters and controllers designed to provide reverse or underpower
functions shall be tested to certify the intended operation of this
function. Two methods are acceptable:

Method 1: If the inverter or controller utilizes external current/voltage
measurement to determine the reverse or underpower condition, then
the inverter or controller shall be functionally tested by application of
appropriate secondary currents and potentials as described in the
Discrete Reverse Power Relay Test, Section J.7.a.(1) of this Rule.

Method 2: If external secondary current or voltage signals are not used,
then unit-specific tests must be conducted to verify that power cannot
be exported across the PCC for a period exceeding two seconds.
These may be factory tests, if the measurement and control points are
integral to the unit, or they may be performed in the field.
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GENERATING FACILITY INTERCONNECTIONS
(Continued)

J. Certification And Testing Criteria (Continued)

7. Type Testing Procedures (Continued)

b. In-rush Current Test Procedures

This test will determine the maximum In-rush Current drawn by the Generator.
(1) Locked-Rotor Method

Use the test procedure defined in NEMA MG-1 (manufacturer’'s data is
acceptable if available).

(2) Start-up Method

Install and setup the Generating Facility equipment as specified by the
manufacturer. Using a calibrated oscilloscope or data acquisition
equipment with appropriate speed and accuracy, measure the current
draw at the Point of Interconnection as the Generating Facility starts up
and parallels with SCE’s Distribution System. Startup shall follow the
normal, manufacturer-specified procedure. Sufficient time and current
resolution and accuracy shall be used to capture the maximum current
draw within 5%. In-rush Current is defined as the maximum current
draw from SCE during the startup process, using a 10-cycle moving
average. During the test, the utility source, real or simulated, must be
capable of maintaining voltage within +/- 5% of rated at the connection
to the unit under test. Repeat this test five times. Report the highest
10-cycle current as the In-rush Current. A graphical representation of
the time-current characteristic along with the certified In-rush Current
must be included in the test report and made available to SCE.
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